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^qa^^ : 

m • *aM3>% : ^ ^ a • 

1. ^ 

2- 
3. 

4. 

5. 

1. 
2. 

U m^WL^^h i^^n^: ^^m.m' sm mm m>^tiie.] 



^ # m ^^.^m^-m^'im^sLTtM.^ m i-x ?^ # 

^vb^^ ' ^% Jfg m ^ - % ^ ° II- -i- ^ 'ft 

ffl -fi 7t £ # i-X tf # ttj >ji # It it 4; D 6^) ^ ^ T ' 

^ 1^ ^^i-f^.^^^.^/ ^ se. S p; ^ ^ iJt^'^i^ '(t tb - 

fl t5: i^j m tb A 6^ M ia - fl t5: # m 5 ' * ^ 

- ^ ;&t7 Ad>flt Tt # It t # » ^ ii # ^ t - m >iL 
Ad >fiL it ^ # ^ t # * ^ 3t ^ — ^il 5. ' i $'J ^ 
tb it ^ ^ - - -'^S-^^'-i^^itM^-^^^^ 

A PAPR reduction method using bit loading technique is disclosed, 
which is applied in a multi-carrier system. At first, a lowest total power P is 
obtained according to the limitation of total transmitting bits D by using the 
bit loading technique. If the probability of the PAPR (peak to average 
power ratio) grater than a predetermined PAPR A is over a predetermined 
probability d , the bit loading is performed again to increase transmitting 

data amount by Ad bits for one carrier and decrease transmitting data 
amount by Ad bits for another carrier to execute an exchange, until the 
PAPR satisfies the system requirement or the number of exchanges 
executed reaches a predetermined iteration value L. 
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i-)^n^^:^^\^mM : K (4)0 

1^ Bl 4; >A a Bl iiL ^ 7t # ^ 
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m m ^ - ^^'^ tt ^ }k ^ :ici^ - m^'i B 

^SLytmS-^k m a 1^ ^g. ^ ^ >jL ^ a|r ^ tb ^ ;r ' * it ffl 

5 $im il^ M m ^ ^ (multi-carrier) ^.^SLSf^m^J^ 

(OFDM, orthogonal frequency division multiplexing) .^Jt # 
it tfl 4iL W 4^ ^ t " 

10 ^ ' ii ^ ^ 3^ ' P ^ ^ ' <H -ko JL SL m ^ % ' 

# '1-:^ ' S jtb ;# >^ itfc J& ffl ^ it tfL M, t ' i?'J :^ 

ADSL - DAB - DVB > WLAN (IEEE 802.11a, HiperLAN/2) - 
WMAN (IEEE 802.16a)... # ^ t " 

15 f it ^ i% i^m itL 7t^^ (bit loading):^t m ^ M. 

>iL ^ ,^ 6^ =t m ^ 4 (capacity) ' -^tl >k :^m.3t^SLn ^ 
60 # ie. £ ' it ffn -g^^fl # °r # it 60 t tfl # (?p -flL it 

^ )>5.^^/r ft >!i -ft ^ ^ (constellation) 60 4^ f 'J ° tf ^ # ^ 

® 1 ' ^ >^ -iS- jfM iS. # ii. i£ (frequency selective channel) 

20 t ♦ >!t ffl Water-filling 4iL W i-X it ^ ^ -fi it it ^ * ^ tt ^'j ffi 
(spectral efficiency) ® » — *h ;?r^ AWGN it it ffij 
T ' ia4;iait60M^i^m^t4-'fSl=^l^^iL (sub-carrier)#, ^ - 

m ^ m ^ntW-^^M-km. ^ m 4a i^j ^ -ko at:^ 

^ it * 60 it it ^ 4 « -fS f =h ;ir^ ^ 4 JJ^ ;ff: ^ (multi-path 
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fading)^ ^ -to ^ (time varying)6^7 ititflnf ' Hl^Se.!.;^^ 
^ ' «P ^ - ^ it * -fi 6^; it it ^ * ' S jtb f 
^ogp^^^ Water-filling ^ m ^ ^ M ^ ^ ^ ^ff A ^ 

"^-mm^k -m-'!>^^ }^ m m m Ma it it ^ n m^ifLM. 

10 ^ )^ (PSD, power spectrum density)>^ (5],<j\,---qs\, ' 0 ib i4 
it Ifc 1TL tb (CNR, channel SNR)^ ^ ^ : 

Yi =M-' i = l,2,---,N ' 
Yi 

6^ iib :^ m >i ^ 6(1 ilf iJ.^ ;^ itt >r ' ffij ^ 

15 m 6^>Jc * ^ ^fl # ^ ^ se. 6^ # Pi A o 

ffi3^^fe^iiit^it;^p^'§-^^6^J^;</^se.S^^'# ^ -f^ -fit ffl it. 

7t% % ^^m >k ^ ^ ^ m.^ ^t ° n - $~ m m 

2 ' ^ — # iffe it ffi it 'I± (adaptive)>flL it ^ S^^i m ^^h^:^ 

® ' * & # ^ it 14 ^ ^ SI ^ ^ 7C. 11 - ^A^^^tLyt%^^- 

20 /t 12> ;^ #^#(S/P)^ 7t 13^>S.i^'l^il#iL^m^(IFFT, 
inverse fast Fourier transform)^ tc 14- -f- ;ft # ?'J (P/S)-^ 
TL 15 ' a ^ #^^0^ 8^ ^ 6^, it it ' -^^^^#1^^5:70^^^^ 
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^ ifl -^5: ^ fel &fj ^ ffll Rli ' '73^ : 
B = N*Af ' 

N 

P = ZP. ' 

i=sl 

* t ' Pi ^ 1^ i ^0 # A'h ' J- l<i<N ; 

' X. ^ B /ir # it dl 6ij >flL TL ^ R ^ : 

N 



i=I 



^ t ' Ri ^ ^ i #1 ^il«,>iL^/f#it A 6^1 W tn-^fiL 7b^ ' JL^ 

10 ^ it it # (it it 4^ # >^ -ajfc tfL M tt ^ ) ^ j;!/ ae. i ;r 

>4r - It ^ # £ (BER, bit error rate)>S. it 3C. 4t +i ^ (QAM, 
quadrature amplitude modulation) 6^J -^'J 4l T ' "^^R-i^T ?'J 'ii' 
^ J-:^ tt # {ij ^ i 'fSI ^ >iL T # it ^ A t tfl it ^ Ri : 



Ri = log: 



^ Py. ^ 
1 + -^ 



^ yn,Yb; 

15 ' Y„;^ i;^ it 1^ (power margin) ' ffl ^ m it it 

-S- >^ 6^ B# ^ * ii^ % ^ ' >^ ii ^ ^/f ^ ^1^ ^ ^ ^ m ^ ^Kj 

^ Pal p^: (power gap) ' \H -kp ' S f 'J s = 10^' Bf 

y, = 9dB o 

^ ^ M.}^ ^A.-^ ^ % ^/f ^ 4^ ^ 4^ se, S. 
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maxE'di=D 

o 

subject to ff P. < P_ } 

S itb f ^ait ^ Campello's ^ - m % ^ ^ ^ 
it ^ Ji it a 6<j » ^ P,(di) ^ ^ i ^®^^M>^^^tM.4iL7t^Q ^ 

di -v^ ^ m t ^ ' Ad ^ ^ >fiL it ^ se. s — m it 

5 ^ ft ^ ^ Campello's ^ — m t ' Ad = l); AP^CdJ 

3. dim % ^ ^ ' J-X T -Ji^ ^ ^ ^ : 

AP(d) = f'^^'^-^'^^'-^^> ^'^^^o 
• [ Pi(d,)-P,(0) if di<Ad 

^'kM>^itn nit s.^^ m ^ :^ ^ -sL^ mm ^ s.}^' 

: AP,(dJ<AP.(d.+Ad), Vi,je{l,2,...,N} . 
: 0<P_-ip,(dJ<minAP.(dj+Ad)o 
iojtb-:^' ^^>^^.<^gp^iai^JLiC^^^-fi7t^^^t 

# ffij it ic. ^/f ^ ^1^ 6^ a # « 
15 ffij ' # ^ ^ m.^^:^Am,BU^^PlT-ik^^ 

A it it ^ * J-X # ^ ^ # t # * 6t a 6^ ' ^> ^ it ^ J#r i^J m 
tb(PAPR, peak to average power ratio) 6<j M ' i^^M^^ 
OFDM ^ ^ ^ ^ ^ it ^ tb *t 'flL # P (ADC, 

analog-to-digital converter) - ^ 4Sl m It ^ ^ n (DAC, 
20 digital-to-analog converter) - ^/j ^ iSk A ^ (PA, power 
amplifier)^ 1^ 'f± ^ tir ^ (LD, line driver) ^ if ;&o J. 
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m^i^ ' + ^ J£ *g » 

[ # ^ ] 

4^ # ± # S 60 -fc i% ^ - « ^ 'J ffi >flL it ^ S a # i-X 

5 1^ -fg. # iij ^ tb ;r • # ;?p^ //f ^ ^ji # |# 7t ^ D ^ .s. 

^g. ;^ # se. ^ P:^ ^ ^ T ' ^'J ^ ^4 TO ^ S % j-x -fg. 

^ ^ ^ #4 ^ <t tb ' # -ft <i fcb A ;^ - fl tSi # tb 

^ 4^ ^ ;f ^ - # -a ' a [5] ^ 41 -fg. 41 ^ ^g, a#r ^ 

tb ^ 35^7 ^ ° 

10 >^ it ^ -t- it @ 60 ' 4^ # m ^ A ^ ffi it ^ s. ^i. W i-X 

1^ >fg. J#r ^ tb :^ . M m ^ - 0^ H }^ ^ t ' ^ # * 

- it it a ^'J ^ N-fS ^ >iL ^ # ^ D^i it ^ t ^H- ' lib it it #. -it ; 

15 ^-fitittt ; ' m#:'^^^^>:i^/t#it^'fiLit*Ltt# it} itb^ 

^ ^ ^ tb ; t i^ma^^^hbAi^-m^^i^^ 

it ^ # Hr t t ' ii ^ ^ ^ >^ t Ad-fit it # ^ 

t # t ; ^ ^1. 4 ^ tf ^ itb ^ m >iL ^> .^)C. 4 a # 1^ t 

20 * 60 <i. tb ' JL tb A fl t5: ^ tb 60 ^ # 

[ * ^ ^ ] 
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- -fi ^ ^ <H n.^H-kvT " 

tt # Btl ffl 3 ' ^ ^ # ^ ;5fe m ^ ^ >jL 3(>f?J :i(a ^ - 

-iE- ^ ^ (OFDM, orthogonal frequency division 

5 multiplexing) m.)^^^m.^m.m '^tl^^^'l^A^m^U 
(mapping)^ tL 3 1 ^ it 'I^i -flL to S. >a 1^ -fg. ^ tb ^ it 3 2 ^ 
S'J t ti-f. 7t33 - S/P-^7t34 - P/S^7t35 - IFFT-^7g36 > 
FFT-^ TC 37 > it it 38^ -t^ M. ^ M ^ M. (demapping) Jp- it 
39 - 'f^it'l-^-fiit^S^lf-'fg.J^ri^jmtb^-it 32^ 5"] tfl 

10 -f^tiCside information)-^ it 33 ' ^ it, ^ 7t ^ t9: tf ^ m 

^ m ^ ^ ^i^mm^^ m m.m ij ^ ^ » ^ ^ itb ^ 

it ' i-X T * «fe <?'J 1^ ^ ^ * it -14 'fi it ^ ^ ^ Pf" >£iL tb 

# it 32;{?o a ' JX i'J t tfl^f^ ti it33^#i4 >^ l^'fS.'^ 

m tb ffn it ^ ^iL 1^ 1^ ^ ;5/t >^ ^ 6<j i'J t tfl ° 
15 ^ ^ tf # ^ ai 4^ ^ ^fe #J ^ ^ Bl ' * ^ ^ ^ 3 

#M * iiit38a #"J ffi N^a -iL^ (sub-carrier)* #^ # # > J. 
it it 38#, ^ ^ ^ ^ i(. m ^ 4^ m ' IS jtb -i- ^ ^t; ^ 
-fb - >fi it m ^ a #r * ^ ae. # - ^ >^ ;^ # Hi t ^/f S 

^^^iitl^d,' 0<i<(N-l)(^^S401) » *^;*^^;5fe>^F-J t ' # ^ 
20 ^^iL^. .^4 3:t..^^#|^'fiLit^^D > :i:/f&.^J;</#Se.S..^P ' 

-B- ^ ^ .^it 3 * it it 38 JX #'J ffi =k M >t (sub-carrier) 

iilk M. f 'J # # -Sf JX *t #t ^ ;^ TF :j(o T : 
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minjlip,} 

subject to l^'dj =Dj 

tf — # # 5 ' it # «|i S40 H^. ffi >flL 7b ^ £ W 

^ ^ M >^ M ^ 7t ^ ^ m. ^ ^ ^ ^fe ^% # m 

Campello's^ -r:-^^#>ir • * * # :!r^ -g^ ^ it ^ SC. S. -fit 

5 7t ¥i m ^ ^ A m m ^ ^ n # # ( _l it # # - ) 4» 

: AP,(d,)<AP.(d.+A4 Vi,je{l,2,---,N} = 
^ ^ — ^ t ^ Se. 4a n ^ Ml yt^ di=D/N( ^ «| 

10 S501) ; #^ ' ;ir^m:t ^ii*,?-^ t ' U^ii^^ij^ ^d^^7t^^ 

^ t # * (#J :ko ^ HlL it ^ IMLTt ... # ^ m if ^ xjj ^ ^ ^t 

t AP^ 6^ ^ m^a =^;. ^ ^iL ' * t ' m = arg[min AP.(d. + Ad.)]( 

^S502) ; ^^ff\^ '-k^i^^ ' iH.-fci^:]/^ Ad^i7t:^#|^ 

t * ^1. ^ ^/f ^l'^ ^ ^6 ^ ^ >fb 4 AP^ A 6<J ^ n^SI m >^ ' * 
15 t ' n = arg[maxAP(d.)](^^S503) o t >i * 6^ ^ ' ^^S502 

4^1 ° A ^ S fl^ |i .^ic. ^ ^ji ^ it ^ -fg. i;!/ 4^ ie. ^ P ' ® ifcb 
^ tb ^ ^ m^® m >^ t Ad 'fit it ^ # ^ t # * ^1 

m if 6^ J;^ 4^ 'fb 4 AP^'h -ii. ^ n ffc ^ t Ad-fi yt 

20 ^#1^ t # * ii^ 6^ # ^ 'fb t AP„(^«^S504)' ^ % 
m^fSl ^il ^ t Ad^lL 7t ^ # ^ t # * ' ii ^ nm ^il ^ ^iL 
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t >^ Ad^i?^ ^ ^ # III t # * i-X it e S. ^ S505) ° ^ t ' 

# AP^(d^+Ad)<AP„(djBf ' n'^m ' 

d = d + Ad ' 1-^ 

5 d =d -Ad • 

-S.^ ' # AP^(d^+Ad)>AP„(dJaf ' ^^^t^#it?sf^^ 

-fig m ^ X Ad-flL it ^ # ^ f- * ' # ^ # # 1^ ^6. .^^ ^>{7 # 
P ' S ffi7 it ^ * 'fS. .^t ^ se. S P^ ^ 4c - 

# ^ it a £ 4iL i-x tf # dj 4- m m m # $lr 

10 t ^4 * di^^ ' m. m m :iL % n ^ (lFFT)>n # ^fe 

^ tf ^ di # m >^ 1^. 3 6^ tb (PAPR, peak to average 

power ratio)(#^S402) o ^ ^ ^ m ^ M.P ^ ^ ^l- ^ 
'It T ' ^ ^ it ^ 1^ 'IS- tb ii^ A 'It ^ ' S itb ' t IhM Bi^ 

15 (#^S403)8f . m-ko^z^6dh(=A)^m^ ' m iif # >^ 'f^ 

ffi it ^ ^ pi-'f&.j^i^j ^ tb ' u^^'^^^ ^ht A^A^ m 

^^^m 6 » 4fc f'J # )if ^ 4^ itj ^ >fg. m J5<7 # se. s. P^^ 

Pr{PAPR > A} < 5 

■N-1 



mini 

•0 



subject to 



20 -11^ 5P ' M - -f® M -fi it ^ S. m A^^^k^ it f,^ ^ i4 ^ 

^&it it^e.'^i^ -ji tb a ^ ' wi it - ^ ^ ^ ± m ^SL 7t 
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#i }^ Ad-fi 7t 6^ # ^■^ ^ S405) ' a # ^ -fa ^ ^ 3 
ID ^ 6^ # 1^ it # ' ^ ^ ae. S ^ -Kl T ?'J -ii- ^ tf # iij : 



a _L ^ 4^ S405 ep^^^-^iL^^^'ifij^it^^-f^^LS.^:^ 

6^ Jfr i^; m tb ( S402) » a tb J|r <iL tb A ^ it ^ ^ .4?^ # ^j^ 
(i^^S403) ' :i: ^ %nf^^Ay ^:S.^''^^^.^^-^%9l'^^^^ 
10 *cL^ jL(^.!^S404) o ^ t ' ^ Ai^-f-^^^l^LL^ S 6^ ^ ;!r^ 

^ ^ ^ i4.# Pj^ =N(N-1)^^ 5-^^ ' -fr^ ^ '^i^ ^ bb ^ ^ ^ir «liC^ 

n ^mme^yAum • * ffl ^ # >^ # >^ > a 

15 ^S405 t it # iiJ ^5.^^ Ad-li 7t-^#^t^l4*-:^=^^^>iL » 

^ ' ^ Ad'i^ yt^^^ t ^ t - m ^ Ati ^ ^ ^ 

"(ti AP^'b^^xm=kM.}J^ ' * t • X = arg[min AP.(d. + Ad.)] ' 

}^ ^ ^J] ^ ^ i AF ^ X ^ ^ ym =k M }k ' ^ t ' 
20 y = arg[max AP.(d.)](^ ^ S602); ^ ' ^ x^l ^ >^ t if ;!fo Ad 

-fi 70 ^ # ^ t # t ' m *^ ^ y^® =^L ^ t /j^ :!'^ Ad-fit it # ^ 
t ^4(^^^8603) o -t.^, ' Jiii!t^.^S601^#^S602:t.^e 
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i^m^ p^^®- ' m if^^^^^n^^tmj^ ' M. m % 'i± 
^ # ^ t # * ' n m. m t ^ :^/3 ^ X A- m ^ 

5 S701)' ^ # $'J A ; iiiS iii ^ 6^ ^M^SI M >^(^ 

^S702) ' M<N J ' >lf -fSI ^ Ad-fSL 

t * 8f ' nm,m%}A:>^^^;l3^AA- <ik # ^'J ^ S703) » -f^l 
A ^M'J 'J> ; ii it iB ^l'^ J;^ 4^ :t A 6^ ^ M <S1 ^ ( # ^ 

S704) ; ^^km^it^m^Ai ^ ^-^n^^i^^-^^^m-n^- =ks.^(^ 

10 ^^S705)° 



^ 7t n s. 'A ' m ^ }^ ^ M >^ m ^ 

Ifl # it ' ^f-v 5'J m (side information) ' ;^ ;^ ^ M t ' 
'f^ m i'J =t tfl >f^i^ ti it 33 EJ ^ I-J it -fi J. ^ ffil ^ ^ it 3 1 a 
20 # it ' * # ^'J ffi 'l± 6fj #t ^ Jt iL ^ 'fJj^ ^ lij tfl ^ ' ^ 
.i^ * H it it 38 '(additional channel);&o Ji^ # o -f?.] :j(o >fiL it ^ 

a 6^ ' fln ^ t - ^ >JL #t :!/MlL it ifc 9 ' -k^ 
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jtb - ' % ^ ^£ ^ # i'J t tfl # 3i it -fSl a >^ 6^ life ' 
^? % ^ m^"^ ^^i^h^ 21og, N-fil ^iLTb^g » ffij^fflVm^dJ 

^£ t ' >^ T 1^ ^e;. 4i ^ >^ ' m % 'A it a 

^ii m a Pf^ f'J ^ # ' F,'J %^^^Y'hif^ik 

5 ^^^^ llog^M-fil ^SL7t$tB ^'f M i'J t tfl ; ^ #^1^ i^^-^^^^L;&o 
M ' m % //f # ffl 6*; ^ A i'J t tfl * >!i /J^ ^ # 
2Llog, M^i. it » 0 itb ' ^ ^/t # ^ ^ i'J t tfL ^ >^ ^ ^ 

# ffl JL ^ # I* ^ (QPSK, Quadrature Phase Shift 
Keying) # iH # ' ii #x itb — ^ 1^ Jl iL 6^ ^ # 
10 (Code Rate) Ji, p ' # ^14 (redundancy) )lf : 

^^ 2Llog,M l^ Llog.M 1 ^ 
2N p N p 

^ Ji 34 t^i ' ^ # m ^ ilJ ^ 'J ffl -fit it ^ S # i-X 1^ 
^^^i^ ^tb^:^ >^ ' >Bg ^ -r PI- >fg. ^ ^ ^ i^I >ft tb ' 15] 

15 _L it -fJ'J # >^ 7 ^ -ft. t?i3 ^-Jj fTq » 4^ # ^/^ 

#'J le, IS i i-X t tt * ^'J $E. IS ^/f iiL 4; ^ ' tfa # Pf< ;5r^ 

20 SI 1 f Water-filling^i M ^ SI » 

® 2#, t ^ ^ .fit it ^ S it m ^, :^ i4 ffl ° 

® 3# 4^ # a^ - ^ ;5fe ^?-J Jl ffi -fi. it ^ S ^ W JX 1^ ^fS. -tt 
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ffl ;^ # 8^ - #3C. ^ ^fe ^ n Bl " 

® 6#, ^ # - ^ <?'J ffi a 1^ iij ^ tb ^ /Til ^£ m ° 

5 

>^ ?'J # ^ e ^ it 1 3 1^ '[^ it # iL ^ # # 7t 1 4 

it 'fi/fi it ^ S 'fg. ^ tb ^ it 32 
i'J t1R.'f^^-f-it33 S/P^it34 
P/S-^it35 IFFT-f-it36 
FFT^7t37 iait38 
15 Ii^hitit38' it'fi^ ^ffl >S.^t|i^it39 

s ii!z.D # mx 
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1 . - ^ ^'J ffi -fSL it ^ £ ^iL % a 1^ ^e;. it tb :^ }^ ♦ 

m ffl ;^ - ^ m >^ t ' ^ * .^)c. * - it it a ^'J m 

a >^ # It D^fiL TO t # ' it it #> ^ ^ >^ .a ^ 

5 n M ^ ^ M ' n ^ >k tL^ T ^ m • 

— 4n-k^^t^m ' ffl i-x 4^; 1^ 'fb — -fit TG ^ £ 4# i-x ^ se, # - 
:^^m>iL;!r^#|#t#a^^^^^«^^'fi!^^*tdi ' 0<i<(N-l) ^ 

10 - Vtn^m^ ' #, bb 1^ It tb A ^ — t5: -fi. fcb A 

^ a 4^ ^ ^ 'J- ^ - fl ^ 4^ ^ (5 ' ^ ^ ' ^'J ^^t T f'J ^ 

- ft 1^ ' - >^ t ^ Adilt 7C # lir t # 

15 tt#J#ri^mbb^l^- 

.2. t tt ^ ^'J IE la ^ 1 m i4 ^ :r ' ^ t ' ^ ^ >^ 
# >^ - Jt ^ ^ $1 ^ >^ ° 

3. t tt * ^'J il. Ill ^ HI it^ :^ >^ ' * t ' t^-fiL it ^ 

^i^m ^ - m.-\^iSL 7tM.±ikm » 

20 4. t tf *^'J g] 1^ I3i;*;ti4^^^*r ' ^ t ' t^^fA 7t^ 

ft-JtW^'f^ffl Campello's^ ^ # ^i: » 

5. :{to t tf ^ #.J ^ g| ^ m it ^ ^ ^ir ' ^ t ^ t^^JJ^ib 

m- % T n 9 ^ • 
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^ — ^ ^il ^ Se. 15] -fiL it ti: di ' ^ t ' 0 < i < (N - 1) ' 

N-l 

D=Zd, • 

*^ # =^ ^ i;^ t ' #1 ^ dJ ^ if ;!ro Ad^i 7t ^ # llr * # * 
'A - m ^ j;^ # ^ 4 AP ^ A- ^ ^ m^EI ^ ' ^ t ' 
5 m = arg[ min AP (dj + Ad. )] » 

0<i<N-l ' ' ' 

:!r^ # m t ' #1 ^ tt} -j^t ^J'^ Ad-fi 7t ^ # ^ t ft 
^ m ^i'^ x;^ ^ ^ ft AP * A ^ ^ n#l a ' ^ t ' 

n = argf max AP (d, )1 « 

tb iU ^ ^ m^Sl ^ ^iL t :lt Ad -fiL 70 ^ # l# t ^14 ft 14 
10 m if ;^ ^ 4^ ^ 'fb ft AP ^ -it 1^ n-f® ^ >iL t »^ ii'^ Ad -fit 7t 

m 

^ # It t # 4 ^1. ^^ih't AP„ J-x ^ 

;^ ^ m#I =^ a t *t Ad-fii. it 4:. # ^ # # ft ' ii n 

^ t 'y- Ad -fi it ^ # 4 ° 
15 ^ ^ ^ML4t ^ AP ^ ^ }^ y^ ^y^;/] ^ ^£^t§: 

m 

AP ' m^nt$itf ^^i^^iL^m « 

n 

7. :Jto t It ^ ^f.J 1^ gl ^ 1 ^/f it ;r ♦ ^ t ' ^ 
^ # & # T ?'J ^ ^ «^ • 

# ^ >^ t ♦ #1 ^ iiJ ^ it Ad^iL it ^ # It t 4 
20 A ^ m ^ ^ ^ -t AP^ ^ ^ x-fHI ^ >^ 1^ ^ - 
' ' x = arg[min AP,(di + Ad.)l ^ 
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;^ ^ ^ t ' #1 ^ it} ^ /i^ ;J'^ Ad'fi 7t -^e, # It t *4 * 

^>iL ' ^ t ' y = arg[maxAP.(d.)] • ^ 

10 ^ # m t ' ^ iiJ -iS. it Ad'fit 7G -t: # ^ t # 4 

^ ^ ^ it ^ ^ ^ -fb * AP ^ 'J> ^ ^ M'fSI =Jl a ?iL ' ^ t ' 
M < N ' J-X 

# ^ij- ^ t ' ^ ?t dj ^ 3^ Ad-fit /t ^ # It t # * 

15 10. t tt *^'J la ® ^ 93^ ' ^ t ' ^ ^^^^ 

^#;^it 4 AP^ ^ >iL t if ;&o Ad-fS. 7t^# 

Itt^t ' ii^i^^l'^^^/^^'fbft AP^A^:=^:.^^fc t /J^^^ Ad 

it # ^ # # a tt # 1^ # m >iL ^ M. i^ ^ tb - 
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